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Abstract
Background: During the last two decades, waterpipe tobacco smoking (WTS), also known as hookah, witnessed a
global increase in use, especially among youth. Little information is known about the burden of WTS among
Palestinian youth. A cross-sectional study was conducted to estimate the prevalence of WTS and cigarette smoking
and explore the associated factors among a sample of Palestinian university students.
Methods: 1891 students, from five Palestinian universities in the West Bank and Gaza Strip, completed a self-
administered, web-based survey in 2014–2015. The questionnaire, which was based on the Global Adults Tobacco
Survey (GATS), had questions on WTS and cigarette smoking patterns and socio-demographic and university-related
characteristics. Binary logistic regression analyses were computed to investigate associated factors with WTS and
cigarette smoking.
Results: 50.9% of the sample was women. The mean age was 20.1 ± 2.0. Overall, 30.0% of participants were current
tobacco smokers and 33.4% reported ever smoking tobacco through a waterpipe. The prevalence of current WTS
(24.4%) surpassed the prevalence of current cigarette smoking (18.0%), with a significantly higher prevalence
among men compared to women. The gender gap for WTS (36.4% vs. 12.9%) was smaller than that for cigarette
smoking (32.8% vs. 3.6%). Binary logistic regression models for the total sample (men and women) revealed that
men were more likely to be current waterpipe and cigarette tobacco smokers compared to women (AOR = 4.20,
95% CI = 3.22–5.48, and AOR = 10.91, 95% CI = 7.25–16.42, respectively). Geographic area of residence, faculty of
study and self-reported academic achievement were also associated with the likelihood of being current waterpipe
and cigarette tobacco smokers.
Conclusion: A high prevalence of WTS was reported among our study sample, and it surpassed the prevalence of
cigarette smoking. Interventions to curb the practice of tobacco smoking among Palestinian youth should be
tailored differently to WTS and cigarette smoking, be gender-sensitive and specific and target the regional variation
in the smoking behavior.
Keywords: Waterpipe tobacco smoking, Cigarette smoking, University students, Gender, Public health, Youth,
Occupied Palestinian territory
Background
Tobacco smoking is one of the leading causes of pre-
ventable death worldwide and a modifiable risk factor
for the global rise in non-communicable diseases [1–5].
The World Health Organization (WHO) estimates that
by the year 2030, more than 8 million deaths will be
attributable to tobacco smoking, with the added burden
of tobacco-specific morbidities targeting the cardiovas-
cular and pulmonary systems [1, 6]. In the last two de-
cades, the global epidemiological gradient of tobacco
smoking began to change with new and alarming trends
in waterpipe tobacco smoking (WTS) [7–9]. WTS, or
hookah, as it is commonly known in some parts of the
world, is a method of smoking that involves the inhal-
ation of tobacco smoke once it passes through water [8].
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While WTS is a centuries-old tradition that has been
practiced for approximately 400 years, nowadays, WTS
is gaining worldwide popularity among adolescents and
university students [7, 10, 11]. It is believed that the in-
creased attention geared towards WTS, particularly by
youth, is the result of the introduction of flavored muas-
sel in the 1990s, the WTS social acceptability and cul-
tural ties, the role of the internet and social media and
the lack of WTS-specific regulations [8, 9, 12]. The ubi-
quitous practice of WTS among adolescents and young
adults prompt worrisome future health outcomes and
could prelude to an emerging new strain in the global
tobacco epidemic [7].
Recent epidemiological data are capturing an upward
trend in the prevalence of WTS in various settings. Data
from the Global Youth Tobacco Survey among adoles-
cents (13–15 years old) reported that the highest past
30-days prevalence of WTS was in Lebanon (36.9%),
followed by the West Bank in the occupied Palestinian
territory (oPt) (32.7%) and Latvia (22.7%) [13]. The Na-
tional Youth Tobacco Survey among U.S. students (11–
18 years old) also reported an increase in the prevalence
of WTS from 4.1% to 9.4% over the period 2011–2014
[14]. Among university students, global and regional
data reflect a high prevalence of WTS and a higher
prevalence of WTS compared to cigarette smoking. For
instance, the prevalence of current, regular or past 30-
days use of WTS reached as high as 20.0% in the U.S.
(2010–11), 14.4% in the U.K. (2013–14) and 32.7% in
Turkey (2008–09). In addition, current WTS prevalence
among university students reached 23.5% (vs. 10.9% for
cigarette smoking) in Syria (2006–07), 29.5% (vs. 26.3%
for cigarette smoking) in Lebanon (2009–10) and 30.0%
(vs. 29.0% for cigarette smoking) in Jordan (2010) [15–
19].
In the oPt, the Palestinian Ministry of Health reported
that in 2014, lung cancer ranked first in mortality-
leading cancers [20], in part due to tobacco smoking
[21]. Data on tobacco smoking from the Palestinian
Central Bureau of Statistics (PCBS) revealed that in
2010, 22.5% and 15.4% of adults (≥18 years old) and
youth (15–29 years old), respectively, were current to-
bacco smokers [22]. Among Palestinian youth (15–
29 years old), the 2015 Youth Survey revealed that 23.5%
of youth smoked tobacco (men, 40.9% vs. women, 5.4%)
[23]. While preliminary data on the prevalence of to-
bacco smoking in the oPt are available, there are import-
ant gaps in the current literature that hinder our ability
to fully understand the WTS phenomenon and formu-
late appropriate tobacco interventions. For instance,
available PCBS data lack clear time-trend changes in the
prevalence of WTS. In addition, most studies in the oPt
focus on cigarette smoking or overall tobacco smoking,
without specifying the prevalence of WTS. Furthermore,
studies on tobacco smoking have only targeted either the
West Bank or the Gaza Strip. Lastly, available studies on
WTS behavior among university students are limited in
the scope of faculties of study and year at university of stu-
dents as well as number of universities under study.
Given the current gaps in the literature and the WHO’s
recommendation to strengthen tobacco smoking surveil-
lance and monitoring among various groups [3, 5], there
is a necessity to understand the epidemiology of WTS in
the oPt and investigate whether it is a public health con-
cern among university students. Therefore, this study
aimed to estimate the current prevalence of WTS among
a sample of university students in the West Bank and
Gaza Strip and compare it with the current prevalence of
cigarette smoking. In addition, the study aimed to investi-
gate possible associated factors with current WTS and
cigarette smoking. It is hoped that this research will act as
a baseline study for the national prevalence of WTS
among Palestinian university students and inform WTS-
specific interventions in the oPt. It is also hoped that the
results of this research can place the prevalence of WTS
within the regional and global context, so that future com-
parisons can be made.
Methods
Study design, setting and sample
A cross-sectional exploratory study was conducted among
students in five Palestinian universities in the West Bank
and Gaza Strip during the 2014–2015 academic year. The
selection criterion for the universities was based on region
(West Bank and Gaza Strip), geographic area of residence
(north, central and south of the West Bank and central
Gaza Strip) and size of the student body. The selection cri-
terion also took into consideration the widest possible
range of faculties the universities operate, including arts
and humanities, sciences and health sciences. The Arab
American University of Jenin (AAUJ) (north), Birzeit
University (central), and Hebron University (south) in the
West Bank, and Al-Azhar University and the Islamic
University-Gaza, both of which are in Gaza city, agreed to
participate in the study (N = 55,959) [24].
The sampling frame comprised of all enrolled, full-
time, undergraduate students at the selected univer-
sities. Sample size (SS) calculation was estimated at
the university level. Based on the total student popu-
lation at the participating universities, the infinite SS
equation (SS = (z2 * p * q) / d2) was used, with a confi-
dence interval of 95% (α = 0.05), hence a z-score of 1.96, a
predicted WTS prevalence of p = 0.5 and an absolute pre-
cision of d = 0.05. A SS of n = 384 student was required
from each university. To account for a non-response of
25%, a SS of 480 was requested from the participating uni-
versities. Equal SS was applied to ensure sufficient num-
bers from each university and to meet the research
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objective of exploring the WTS and cigarette smoking be-
havior among university students. The final SS was 1891
students with an overall survey completion rate of 79.2%.
One university did not meet the required SS within the al-
lotted time-frame for data collection.
Data collection
Data were mainly collected using the Arabic-translated
and standardized Global Adults Tobacco Survey (GATS)
[25]. The GATS was selected for our study as the WHO
urges countries to use this standard tool to maintain
consistency and comparability in the monitoring and
surveillance of tobacco use [25]. Since our study targeted
university students, GATS was a suitable choice as it is
designed to be administered for all men and women,
15 years of age or older [25]. The final questionnaire
was piloted in two ways, web-based and paper-based, at
a Palestinian university not included in the study. The
questionnaire consisted of eight sections that measure
socio-demographic and university-related characteristics,
WTS and cigarette smoking patterns, smoking environ-
ment, self-rated health status, knowledge, perceptions,
attitudes and opinions on WTS as well as use of
electronic-cigarettes. After receiving ethical approval for
conducting the study from the Research Ethics Commit-
tee of the Faculty of Graduate Studies at Birzeit Univer-
sity, the fieldwork was carried out between February–
April of 2015. Participants were invited to fill out a self-
administered, web-based survey. The survey link was
placed on the student-university electronic portal page
(in compliance with the universities’ policies) to ensure
participation of students from the selected universities
only. An overview of the study and its objectives were
presented to the students prior to obtaining their online
consent (by answering ‘yes’ to the question: do you agree
to participate in this study?). Participants were ensured
complete confidentiality on their personal information
and anonymity of their responses. It was explained to
them that their participation was voluntary, that they
can withhold from answering any question, and that they
could choose to withdraw from the study at any point.
An intensive follow-up was carried out in conducting
the study. A qualitative focus-group discussion (n = 7)
and in-depth interviews (n = 10) were conducted with
students at Birzeit University in July 2015 and October
2015, respectively, to gain a better understanding of the
results of the study.
Outcome measures and statistical analysis
In the GATS, current tobacco smokers correspond to
the percentage of respondents who currently smoke to-
bacco [25]. In this study, the primary outcome variable
was whether the respondent was a current waterpipe to-
bacco smoker and the secondary outcome variable was
whether the respondent was a current cigarette smoker.
The primary outcome question was: ‘Do you currently
smoke waterpipe on a daily, less than daily, or not at
all?’ Response options included: daily, less than daily
and not at all. According to the GATS, daily means
smoking at least one tobacco product every day or
nearly every day over a period of a month or more [25].
In the analysis, current WTS status was recoded into a
current (daily or less than daily) waterpipe tobacco
smoker and not a current waterpipe tobacco smoker.
The same definition was applied to the secondary out-
come variable. The standardized prevalence (standard-
ized to university population size) was reported for each
university. The covariates included a number of socio-
demographic and university-related characteristics.
The prevalence of current WTS (primary outcome vari-
able) and current cigarette smoking (secondary outcome
variable) was reported as a proportion (%) of the total
sample. For descriptive categorical variables, proportions
were computed and for descriptive continuous variables,
data were presented in terms of means and standard devi-
ation (SD) or medians and interquartile range (IQR). Chi-
square analysis (χ2) was used to test for statistical signifi-
cance between our outcomes variables and selected covar-
iates. The stepwise regression method was used for the
logistic regression analysis, which was computed to esti-
mate the adjusted odds ratio (AOR) for selected covariates
with our outcomes variables. Study findings were pre-
sented based on our objective to compare WTS and
cigarette smoking among the study sample. Given the re-
sults of the chi-square analysis on the variation of current
WTS and current cigarette smoking with gender, separate
regression models were computed for men and women.
Three binary logistic regression models, for total sample,
men sample only and women sample only, were com-
puted for our primary and secondary outcome variables
(for a total of 6 regression models). The regression models
were adjusted for gender and age and included the follow-
ing covariates: locality type (urban, rural, camp), geo-
graphic area of residence, employment status, living
arrangement (with family or other), parental highest edu-
cational attainment, self-rated financial status, faculty of
study and self-reported academic achievement (measured
by grade point average, GPA). The AOR and the 95% con-
fidence interval (CI) were reported for the factors associ-
ated with our outcome variables. Statistical significance
was defined at p < 0.05. Data were analyzed using the Stat-
istical Package for the Social Sciences (SPSS) version 22.0.
Results
Sample characteristics
Responses of 1891 students were analyzed. The sample
was 50.9% women and the mean age was 20.1 years old
(SD = 2.0). Among the study sample, more than half
Tucktuck et al. BMC Public Health  (2018) 18:1 Page 3 of 12
(59.3%) were West Bank residents and 40.7% were from
the Gaza Strip. At the time of the survey, more than two
thirds of the sample (87.9%) lived with their families,
91.4% were single and 13.9% were employed. As for
university-related characteristics, more than half (54.3%)
were students in the faculties of arts and humanities,
followed by 28.1% in the faculties of sciences and 17.6%
in the faculties of health sciences. Other socio-
demographic and university-related characteristics of the
study sample, stratified by gender, are presented in Table
1.
Prevalence and patterns of WTS and cigarette smoking
Overall, 30.0% of the study sample were current (daily
or less than daily) tobacco smokers, attributed to WTS
and cigarette smoking. Of the total sample, 12.4% were
dual waterpipe/cigarette smokers, 12.0% were exclusive
waterpipe tobacco smokers and 5.6% were exclusive
cigarette smokers. The prevalence of current WTS
among the study participants was 24.4% and it predomi-
nated among men (36.4%) in comparison to women
(12.9%), (χ2 = 141.3 and p-value <0.001) (Fig. 1). Among
the study sample, 33.4% of those who were not current
waterpipe tobacco smokers had ever tried WTS. As for
the prevalence of current cigarette smoking of 18.0%, it
was considerably higher among men (32.8%) in compari-
son to women (3.6%), (χ2 = 273.1 and p-value <0.001)
(Fig. 2). Noteworthy was the smaller gender gap for
WTS compared to the gender gap for cigarette smoking.
The highest prevalence of WTS was observed among
students attending Al-Azhar University in Gaza city,
while the highest prevalence of cigarette smoking was
among students attending the AAUJ in the northern
geographic area of the West Bank (Fig. 3). Overall, WTS
seemed to mostly be a ‘less than daily’ practice as op-
posed to ‘daily’ (20.3% vs. 4.1%) and cigarette smoking
was mostly a ‘daily’ practice as opposed to ‘less than
daily’ (12.6% vs. 5.3%). The median age of initiation
among current waterpipe tobacco smokers was 17.0 years
(IQR = 16–18), compared to a lower median age of initi-
ation among current cigarette smokers of 16.0 years
(IQR = 15 – 18). On average, participants reported that
the mean duration of their last WTS session was
63.0 min (SD = 46.2).
Factors associated with WTS and cigarette smoking
Table 2 presents the statistically significant associations
between current WTS and individual characteristics (as
well as between current cigarette smoking and individual
characteristics) for the total sample, men sample only
and women sample only. For the total sample (men and
women), current WTS was significantly associated with
gender, age (unadjusted OR = 1.1, 95% CI = 1.0–1.1), lo-
cality type, geographic area of residence, living
arrangement, employment status, self-rated financial sta-
tus and self-reported academic achievement. As for
current cigarette smoking for the total sample, it was
significantly associated with gender, age (unadjusted
OR = 1.1, 95% CI = 1.1–1.2), geographic area of resi-
dence, living arrangement, employment status and self-
reported academic achievement.
Table 3 presents the binary logistic regression models
for the total sample (men and women) for WTS and
cigarette smoking. The reference category was ‘not a
current waterpipe tobacco smoker,’ and ‘not a current
cigarette smoker,’ thus the AOR in the model denotes
the probability of being a current waterpipe tobacco
smoker and a current cigarette smoker, respectively. An
additional table shows the binary logistic regression
models for WTS and cigarette smoking for men and
women, separately [see Additional file 1].
For the total sample (men and women), some note-
worthy results of the binary logistic regression for
current WTS revealed that men were more likely to be
current waterpipe tobacco smokers compared to women
(AOR = 4.2, 95% CI = 3.2–5.5). Students who had a very
good self-rated financial status were more likely to be
current waterpipe tobacco smokers in comparison to
those who had a poor self-rated financial status
(AOR = 1.7, 95% CI = 1.2–2.3). As for current cigarette
smoking for the total sample, the regression model re-
vealed that men were also more likely to be current
cigarette smokers compared to women (AOR = 10.9,
95% CI = 7.3–16.4) and cigarette smoking tended to in-
crease by increasing age (unadjusted OR = 1.1, 95%
CI = 1.1–1.2). In addition, students who lived in rural
settings were more likely to be current cigarette smokers
compared to those who resided in urban/camp settings
(AOR = 1.9, 95% CI = 1.2–3.1); those who did not live
with their families were more likely to be current
cigarette smokers compared to those who lived with
their families (AOR = 1.8, 95% CI = 1.2–2.7); students
who were employed at the time of the survey were more
likely to be current cigarette smokers in comparison to
those who were not employed (AOR = 1.5, 95% CI = 1.1–
2.2); and students whose mother had attained high
school degree and above were more likely to be current
cigarette smokers compared to those whose mother had
attained less than a high school degree (AOR = 1.4, 95%
CI = 1.0–1.9).
For the men sample only, the regression model for
current WTS revealed that students who were from the
northern, central and southern geographic areas of the
West Bank were more likely to be current waterpipe to-
bacco smokers in comparison to those from the Gaza
Strip (AOR = 2.6, 95% CI = 1.8–3.7, AOR = 1.5, 95%
CI = 1.0–2.3 and AOR = 2.3, 95% CI = 1.5–3.7, respect-
ively). Students who had a very good or good self-rated
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financial status were more likely to be current waterpipe
tobacco smokers in comparison to those who had a poor
self-rated financial status (AOR = 1.8, 95% CI = 1.3–2.7
and AOR = 1.3, 95% CI = 0.9–1.9, respectively). Stu-
dents who had a self-reported academic achievement
(GPA) of ≤69.9 and 70.0–79.9 were more likely to be
current waterpipe tobacco smokers in comparison to
students who had a self-reported academic achievement
(GPA) of ≥80.0 (AOR = 2.9, 95% CI = 1.8–4.7 and
AOR = 1.9, 95% CI = 1.4–2.7, respectively). As for the
regression model for current cigarette smoking among
men, it was found that students who were from the
northern, central and southern geographic areas of the
West Bank were also more likely to be current cigarette
smokers compared to those from the Gaza Strip
(AOR = 4.5, 95% CI = 3.0–6.8, AOR = 2.4, 95% CI = 1.5–
3.9 and AOR = 3.0, 95% CI = 1.8–5.1, respectively) and
those who lived in rural settings were more likely to be
current cigarette smokers compared to those who re-
sided in urban/camp settings (AOR = 2.1, 95% CI = 1.2–
3.5). Students who were studying in the faculties of arts
and humanities were more likely to be current cigarette
smokers compared to those at the faculties of sciences
and health sciences (AOR = 1.4, 95% CI = 1.0–2.0) and
those who had a self-reported academic achievement
(GPA) of ≤69.9 and 70.0–79.9 were more likely to be
current cigarette smokers compared to those whose self-
reported academic achievement (GPA) was ≥80.0
(AOR = 5.9, 95% CI = 3.5–10.0 and AOR = 2.4, 95%
CI = 1.6–3.5, respectively). Cigarette smoking also
tended to increase by increasing age (unadjusted
OR = 1.2, 95% CI = 1.1–1.2) for men.
As for the women sample only, the regression model for
current WTS revealed that students who were from the
northern, central and southern geographic areas of the
West Bank were more likely to be current waterpipe to-
bacco smokers compared to those from the Gaza Strip
(AOR = 7.2, 95% CI = 3.2–16.5, AOR = 9.5, 95% CI = 4.6–
Table 1 Baseline socio-demographic and university-related sam-
ple characteristics, stratified by gender (n = 1891)
Characteristic Total
(n = 1891)
Women
(n = 962)
Men
(n = 929)
N % % %
Locality
Urban 1108 58.6 61.7* 55.3*
Rural 590 31.2 29.3 33.2
Camp 193 10.2 8.9 11.5
Geographic area of residence
North West Bank 370 19.6 13.4*** 25.9***
Central West Bank 360 19.0 20.5 17.5
South West Bank 391 20.7 29.7 11.3
North Gaza Strip 121 6.4 4.6 8.3
Central Gaza Strip 514 27.2 24.6 29.8
South Gaza Strip 135 7.1 7.2 7.1
Living arrangement
With family 1660 87.9 90.7*** 84.9***
Other 229 12.1 9.3 15.1
Employment status
Employed 262 13.9 5.3*** 22.7***
Not employed 1629 86.1 94.7 77.3
Father’s highest educational attainment
Less than high school 429 22.7 23.4 22.0
High school 439 23.2 24.1 22.3
Higher than high school 1023 54.1 52.5 55.8
Mother’s highest educational attainment
Less than high school 580 30.7 29.5 31.9
High school 604 31.9 32.3 31.5
Higher than high school 707 37.4 38.1 36.6
Self-rated financial status
Poor 556 30.5 26.2*** 34.9***
Good 686 37.6 39.0 36.2
Very good 582 31.9 34.8 28.9
University attended
AAUJ a 384 20.3 13.9*** 26.9***
Birzeit University 384 20.3 21.0 19.6
Hebron University 355 18.8 28.9 8.3
Al-Azhar University 384 20.3 15.4 25.4
Islamic University 384 20.3 20.8 19.8
Current year at university
First 550 29.3 31.2* 27.4*
Second 434 23.1 22.8 23.5
Third 433 23.1 24.3 21.8
Fourth and above 460 24.5 21.8 27.4
Table 1 Baseline socio-demographic and university-related sam-
ple characteristics, stratified by gender (n = 1891) (Continued)
Current faculty of study
Arts & humanities 1005 54.3 56.7*** 51.9***
Sciences 520 28.1 22.4 34.0
Health sciences 325 17.6 21.0 14.1
Self-reported academic achievement
GPAb ≤ 69.9 185 10.0 6.9*** 13.2***
GPA 70.0–79.9 966 52.0 48.4 55.7
GPA ≥ 80.0 708 38.1 44.8 31.1
aAAUJ Arab American University of Jenin
bGPA Grade point average
*Significant at the <0.05 level
***Significant at the <0.001 level
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19.7 and AOR = 6.4, 95% CI = 3.2–13.0, respectively) and
students who had a self-reported academic achievement
(GPA) of ≤69.9 and 70.0–79.9 were more likely to be
current waterpipe tobacco smokers compared to students
who had a self-reported academic achievement (GPA) of
≥80.0 (AOR = 3.7, 95% CI = 1.8–7.6 and AOR = 1.8, 95%
CI = 1.1–2.8, respectively). For current cigarette smoking,
the regression model for women found that students who
were from the northern, central and southern geographic
areas of the West Bank were also more likely to be current
cigarette smokers compared to those from the Gaza Strip
(AOR = 5.6, 95% CI = 1.3–24.1, AOR = 8.7, 95% CI = 2.5–
30.8 and AOR = 4.4, 95% CI = 1.2–16.2, respectively) and
students whose father’s highest educational attainment
was high school degree and above were more likely to be
current cigarette smokers compared to those whose fa-
ther’s highest educational attainment was less than a high
school degree (AOR = 4.8, 95% CI = 1.1–20.3).
Discussion
Main findings
WTS seems to be a more popular method of tobacco
smoking compared to cigarette smoking among
Palestinian university students in our study sample
(24.4% vs. 18.0%). In comparison to other studies in the
oPt, our reported WTS prevalence was considerably
higher than the prevalence reported by PCBS among en-
rolled university students (17–25 years old), which
Fig. 1 The standardized prevalence of current waterpipe tobacco smoking, stratified by gender, by university attended (n = 1891)
Fig. 2 The standardized prevalence of current cigarette smoking, stratified by gender, by university attended (n = 1891)
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increased from 0.5% in 2000 to 2.0% in 2010. This find-
ing could be due to the fact that PCBS estimates are
based on proxy self-reported smoking. As for the re-
ported prevalence of ‘other tobacco products,’ mainly at-
tributed to WTS, among Palestinian health students, our
current WTS prevalence fell within the documented
range of 12.3% to 30.9% (2007) [26].
In relation to documented WTS prevalence among
university students elsewhere, our results were overall
consistent with other studies. For instance, our WTS
prevalence surpassed the reported current WTS preva-
lence of 5.6% in the United Arab Emirates (2005) [27].
Additionally, it was lower than the current WTS preva-
lence of 36.3% reported among university students in
Saudi Arabia (2010) [28], the 40.0% among university
students in South Africa (2013) and the 37.8% among
women university students in Egypt (2007) [29, 30]. In
comparison to the prevalence of WTS in Western coun-
tries, a study among U.S. university students had a lower
reported WTS prevalence of 12.5% compared to our re-
ported prevalence (2011) [31]. Another study among
medical students in the U.K. reported a WTS prevalence
of 11.0% and a 6.3% cigarette smoking prevalence [32],
both of which were lower than our reported prevalence
for WTS and cigarette smoking, respectively. This evi-
dence reveals varying degrees of WTS use and popular-
ity in different contexts, which could partially be due to
existing tobacco laws and in part due to the social and
cultural acceptability of WTS among youth [33, 34]. In
addition, when considering the higher reported preva-
lence of WTS among our study sample in comparison
with the prevalence in countries such as the U.S. and
the U.K., it is worth pointing out that WTS has been
linked to social class and prestige in the Middle
Eastern culture, while the opposite was true in West-
ern countries [8, 9, 19, 35–38]. Some studies in the
U.S. have also found a higher WTS prevalence among
university students from Arab or Middle Eastern de-
cent in comparison to students from other back-
grounds [31, 39]. These studies grant support to both
the cultural and symbol status associated with WTS
among Middle Eastern students. Regular monitoring
of WTS among young people, especially from Middle
Eastern backgrounds, needs to be in place to curb the
WTS prevalence from escalating.
Among our study sample, the higher prevalence of
WTS compared to cigarette smoking supports the in-
creased popularity of WTS among youth, as an accept-
able alternative to cigarette smoking. This is also
supported by the tolerability of WTS among families in
the Arab culture [8, 9]. The higher prevalence of WTS
could also reflect an emerging WTS epidemic among
youth in the Eastern Mediterranean Region. In the oPt,
results from the 2015 youth survey revealed that 50.0%
of the sample (15–29 years old) believes that the major
health issues they face are induced by behaviors such
as tobacco smoking [23]. Still, many youth perceive
WTS as less harmful than cigarette smoking and
show a lack of intent to quit [40–42]. These findings
could elicit an alarm towards an increased risk of
continuation of WTS into adulthood, thus contribut-
ing to the WTS epidemic.
The smoking profile and patterns of our study sample
were overall consistent with the published literature [8,
9, 43]. For instance, age of initiation of WTS was slightly
higher than for cigarette smoking. The age of initiation
coincides with a transitional period from high school to
university, a period thought to involve many behavioral
Fig. 3 The standardized prevalence of current waterpipe tobacco smoking (WTS) and cigarette smoking (CS), by university attended (n = 1891)
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changes, including tobacco smoking [44–46]. Our study
design did not allow us to study this transitional period,
thus future research should target youth during this
phase. The average WTS duration among our study sam-
ple of 63 min fell within the range reported in other
studies [8, 9, 33, 47]. The long duration of a WTS session
can be due to the cultural aspect of WTS where it is
viewed as a pleasurable social activity that brings together
family and friends. In some studies, participants expressed
that the waterpipe availability in restaurants and cafes at
Table 2 Socio-demographic and university-related associations with current waterpipe tobacco smoking and cigarette smoking,
stratified by gender (n = 1891)
Characteristic Total (n = 1891) Women (n = 962) Men (n = 929)
WTS § CS £ WTS CS WTS CS
n (row %) n (row %) n (row %) n (row %) n (row %) n (row %)
Locality
Urban & Camp 428 (25.2)* 305 (18.0) 120 (13.7)* 34 (3.9) C 308 (37.5) 271 (33.0)
Rural 34 (17.6) 35 (18.1) 4 (4.7) 1 (1.2) 30 (28.0) 34 (31.8)
Geographic area of residence
North West Bank 139 (37.6)*** 125 (33.8)*** 21 (16.3)*** 8 (6.2)** C 118 (49.0)*** 117 (48.5)***
Central West Bank 107 (29.7) 73 (20.3) 44 (22.3) 14 (7.1) 63 (38.7) 59 (36.2)
South West Bank 99 (25.3) 52 (13.3) 49 (17.1) 10 (3.5) 50 (47.6) 42 (40.0)
Gaza Strip 117 (15.2) 90 (11.7) 10 (2.9) 3 (0.9) 107 (25.5) 87 (20.7)
Living arrangement
With family 381 (23.0)*** 264 (15.9)*** 109 (12.5) 25 (2.9)*** C 272 (34.5)** 239 (30.3)***
Other 81 (35.4) 76 (33.2) 15 (16.9) 10 (11.2) 66 (47.1) 66 (47.1)
Employment status
Employed 99 (37.8)*** 99 (37.8)*** 6 (11.8) 4 (7.8) C 93 (44.1)** 95 (45.0)***
Not employed 363 (22.3) 241 (14.8) 118 (13.0) 31 (3.4) 245 (34.1) 210 (29.2)
Father’s highest educational attainment
High school & above 368 (25.2) 275 (18.8) 92 (12.5) 31 (4.2) 276 (38.1)* 244 (33.7)
Less than high school 94 (21.9) 65 (15.2) 32 (14.2) 4 (1.8) 62 (30.4) 61 (29.9)
Mother’s highest educational attainment
High school & above 329 (25.1) 238 (18.2) 92 (13.6) 26 (3.8) 237 (37.4) 212 (33.5)
Less than high school 133 (22.9) 102 (17.6) 32 (11.3) 9 (3.2) 101 (34.1) 93 (31.4)
Self-rated financial status
Poor 116 (20.9)* 103 (18.5) 23 (9.5) 7 (2.9) 93 (29.7)** 96 (30.7)
Good 168 (24.5) 122 (17.8) 50 (13.8) 10 (2.8) 118 (36.4) 112 (34.6)
Very good 166 (28.5) 101 (17.4) 49 (15.2) 17 (5.3) 117 (45.2) 84 (32.4)
Current faculty of study
Arts & humanities 251 (25.0) 191 (19.0) 70 (13.2) 22 (4.1) 181 (38.3) 169 (35.7)*
Sciences & health sciences 204 (24.1) 140 (16.6) 52 (12.8) 12 (2.9) 152 (34.7) 128 (29.2)
Self-reported academic achievement
GPAb ≤ 69.9 72 (38.9)*** 67 (36.2)*** 15 (23.1)** 1 (1.5) C 57 (47.5)*** 66 (55.0)***
GPA 70.0–79.9 272 (28.2) 202 (20.9) 69 (15.1) 20 (4.4) 203 (40.0) 182 (35.8)
GPA ≥ 80.0 109 (15.4) 63 (8.9) 37 (8.7) 12 (2.8) 72 (25.4) 51 (18.0)
COne cell has expected cell count <5
§WTS Waterpipe tobacco smoking
£CS Cigarette smoking
bGPA Grade point average
*Significant at the <0.05 level
**Significant at the <0.01 level
***Significant at the <0.001 level (significance was computed using chi-square analyses by comparing the proportions of smokers in each socio-demographic and
university-related category)
Tucktuck et al. BMC Public Health  (2018) 18:1 Page 8 of 12
an affordable cost further encourages them to smoke
waterpipe. In addition, others brought attention to the role
of sensory qualities of WTS and innovative designs of the
waterpipe instrument in encouraging continued practice
of WTS. These testimonies could support the longer
duration of a WTS session in comparison to cigarette
smoking, which is viewed as an individualistic and habit-
ual practice with no ties to any social or cultural aspect [8,
9, 33, 37, 47, 48].
Consistent with other studies [9, 17, 49, 50], the
gender-gradient of WTS and cigarette smoking was evi-
dent among our study sample, with a higher smoking
prevalence among men in comparison to women. This
could be explained by the socio-cultural beliefs about to-
bacco smoking, in which there still exists a distinction
between men and women smoking habits; this finding
was corroborated during our interviews. However, our
results also reflect a smaller gender gap in WTS com-
pared to cigarette smoking; some studies have indeed al-
luded that the gender gap for WTS is absent or
diminishing [9, 17, 49, 50]. Among our study sample,
while men were about 11 times more likely to be current
cigarette smokers compared to women, for WTS, men
were about 4 times more likely to be current waterpipe
tobacco smokers compared to women. This finding
could be due to the cultural perception that WTS is
more tolerated for women compared to cigarette smoking
[8, 9]. Qualitative studies have addressed the various social
attitudes surrounding women’s WTS such as, “expression
of eagerness for more liberal choices,” which could also
explain the changing gender gap in WTS [47]. These find-
ings call for tailored WTS-interventions for men and
women and a re-assessment of the social attitudes sur-
rounding men and women smoking behaviors.
Our finding that students who live in the West
Bank had higher odds of being current waterpipe and
cigarette tobacco smokers compared to those from the
Gaza Strip was consistent with some studies that observed
regional variation in the prevalence of tobacco smoking
[10, 51–53]. Among our study sample, the cultural aspect
of WTS, which is characterized by social, cultural and fa-
milial acceptability or, lack thereof, could explain the re-
gional variation in the practice of WTS. In addition, the
presence and differential access to WTS cafes around uni-
versities in different areas of the oPt could also explain the
observed regional variation in the prevalence of WTS. In
our study sample, 57.1% indicated that during their last
WTS session, they had smoked waterpipe at a restaurant
or coffee-shop. This finding was also corroborated during
our interviews, highlighting the presence of single-
gendered and student-friendly cafes in different geo-
graphic areas of the oPt. When considering the results in
the Gaza Strip, caution should be taken into account when
comparing the prevalence of WTS between the West Bank
and Gaza Strip. Many studies, including two in the oPt,
have linked exposure to conflict and violence to an in-
creased risk of tobacco smoking [54–57]. However, due to
a dearth of documentation on the recent impact of the
Gaza war on the smoking behavior of Gaza Strip residents,
Table 3 Logistic regression for current waterpipe tobacco
smoking and cigarette smoking by participants’ characteristics
for the total sample (n = 1891)
Characteristic Waterpipe
tobacco smoking
Cigarette
smoking
AOR (95% CI) AOR (95% CI)
Age (in years) § - 1.12 (1.05–1.20)
Gender
Women R 1 1
Men 4.20 (3.22–5.48) 10.91 (7.25–16.42)
Locality
Urban & Camp R - 1
Rural - 1.90 (1.17–3.08)
Geographic area of residence
Gaza Strip R 1 1
North West Bank 3.20 (2.31–4.44) 3.78 (2.51–5.70)
Central West Bank 2.66 (1.91–3.72) 2.66 (1.73–4.08)
South West Bank 2.81 (1.99–3.95) 2.40 (1.51–3.83)
Living arrangement
With family R - 1
Other - 1.79 (1.19–2.68)
Employment status
Not employed R - 1
Employed - 1.54 (1.08–2.18)
Mother’s highest educational attainment
Less than high school R - 1
High school & above - 1.41 (1.03–1.93)
Self-rated financial status
Poor R 1 -
Good 1.33 (0.99–1.80) -
Very good 1.68 (1.24–2.29) -
Current faculty of study
Sciences & health sciences R 1 1
Arts & humanities 1.28 (1.00–1.63) 1.76 (1.29–2.40)
Self-reported academic achievement
GPAb ≥ 80.0 R 1 1
GPA 70.0–79.9 1.79 (1.36–2.36) 2.15 (1.51–3.08)
GPA ≤ 69.9 2.94 (1.96–4.41) 4.50 (2.78–7.30)
RReference category
AOR (95% CI) Adjusted odds ratio (95% confidence interval)
§Continuous variable, AOR reflects the change in age (1 year) following one
unit change in our outcome variables
bGPA Grade point average
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there is a need for further research to accurately interpret
the results.
As for university-related characteristics among our
study sample, students at the faculties of arts and hu-
manities had higher odds of being waterpipe and
cigarette tobacco smokers compared to those studying at
the faculties of sciences and health sciences. This could
be viewed in light of the type of education that students
in the sciences and health sciences receive about smok-
ing [9, 43]; further research is needed to assess the level
of knowledge among students on the health risks associ-
ated with WTS. In addition, this finding supports the
important role of the educational system in incorporat-
ing the effect of WTS on health in the curriculum [40],
especially that a study among Palestinian youth revealed
a lack of awareness on health issues, including smoking
[58]. Furthermore, the finding that students with a low
self-reported academic achievement had higher odds of
being current waterpipe and cigarette tobacco smokers is
consistent with the literature [53, 59, 60]. This could be
due to the social network of friends that is created
through WTS, which encourages smoking, indirectly shift-
ing attention from studies.
Strengths and limitations
The current study provided invaluable information on the
higher prevalence of WTS compared to cigarette smoking,
marking WTS as a potential public health concern among
university students in the oPt. To the best of my know-
ledge, this is the first study on the prevalence of WTS
among university students in both the West Bank and Gaza
Strip and the first study to compare the prevalence and as-
sociated factors between WTS and cigarette smoking. The
prevalence results can thus act as a baseline for future stud-
ies. In addition, this study is the first to utilize the core
questions from the GATS, which can support future local
and regional comparisons. The current exploratory study
had some limitations inherent in its cross-sectional design,
which is not intended for generalizations. The study has
only provided a glimpse into the factors which contribute
to WTS and cigarette smoking among Palestinian univer-
sity students. Given our objective to explore the WTS
prevalence and behavior among selected universities, it was
also not our intention to select a representative sample
from the university student population where the results
could be generalized outside the participating universities.
With the equal sample strategy, the study focused on shed-
ding light on the current situation of WTS behavior among
a sample of Palestinian university students. In addition, the
use of a cross-sectional design hampers the ability to make
any causal links between our outcome variables and associ-
ated factors. Lastly, participation in the study was based on
self-selection, which has an inherent bias in the characteris-
tics of the non-respondents.
Conclusions
WTS seems to be a context, gender and region-specific
phenomenon and it differs from the individualistic na-
ture of cigarette smoking. The findings of this study have
public health and policy implications that may be con-
sidered by health professionals, educators and policy-
makers. In terms of national policies, the findings of this
study should draw attention to the emerging WTS trend
that is surpassing cigarette smoking among youth. It
should prompt policy makers to adopt WTS-specific in-
terventions to prevent the WTS trends from propagating
[34]. In the oPt, existing tobacco policies are not tailored
to WTS and only address cigarette smoking. The Public
Health Law, issued in 2005 (No Smoking Law), dictates
a ban on tobacco smoking in public places and does not
allow selling of cigarettes to those who are <18 years old
[61, 62]. However implementation remains weak as there
is no system in place to enforce compliance or issue
penalties. Thus, it is hoped that the results of the current
study can provide a trigger for more concrete action
plans and regulations that specifically target youth and
university students in an attempt to promote healthy be-
haviors. In addition, it is hoped that the results would
trigger continuous monitoring of the WTS behavior
among Palestinian university students.
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